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Genetic memory can be discovered from two 

points of view. In biology, genetic memory is 
defined as memory which is present if the state 

of a biological system depends on its history in 

addition to present conditions. Genetic memory 

is recorded in the genetic material and stably 
inherited through cell division. On the other 

hand from psychological point of view, genetic 

memory is the memory which is present at birth 
when no sensory experience was imposed to the 

offspring. In fact scientists believe that this 

memory is incorporated into the genome over 
long spans of time.  

In the 19th century, Lamarckian mechanism was 

the basis of genetic memory, where scientists 

considered genetic memory as a fusion of 
memory and heredity. Ribot stated that 

psychological and genetic memories are based 

upon a common mechanism, but psychological 
memory is interacted with consciousness [1]. 

Hering and Semon developed general theories 

of memory which brings the idea of the engram 

and concomitant processes of engraphy and 
ecphory into consideration [2]. 

Modern views bring up the idea that common 

experiences of a species become incorporated 
into its genetic code by a much indistinct 

tendency compared to Lamarckian process, 

which encode tautness to respond in certain 
ways to certain stimuli. There have been some 

studies that examined the transmission of 

stimulus-specific behavioral and structural 

adaptations in the nervous system from parents 
to their offspring. For instance, Stickrod et al. 

did experiments on rats and found out that in 

utero taste and odor aversion learning in mother 
affects the offspring’s preference and avoidance 

of flavors and odors [3].In another study, 

Todrank et al. figure out that the mouse 

maternal diet with acetophenone at various 

stages of gestation increases M71 glomerular 
area and preference for acetophenone in 

adolescent offspring [4]. Carone et al. did 

similar investigation on paternal diet which 

showed the marked effects on the metabolic 
physiology of offspring conceived after the 

father’s diet had been manipulated [5]. Some 

studies found out that the exposure to the anti-
androgenic endocrine disruptor vinclozolin 

during embryonic gonadal sex determination 

affects fertility and behaviour in at least four 
subsequent generations. In fact, this effect is 

associated with epigenetic changes in the sperm 

of descendant male offspring [6-8]. Dietz et al. 

found an inheritance of depression-like 
behaviour in the forced swim test using IVF 

with sperm from socially defeated fathers. They 

indicated that paternal experience can affect the 
behaviour in offspring even if the offspring have 

not been conceived at the time of paternal 

trauma [9]. In another interesting study, 

Vassoler et al. investigated the epigenetic 
inheritance of a cocaine-resistance phenotype 

from father to offspring [10].In a recent 

outstanding work done by Dias and Ressler 
[11], mice trained to fear a specific smell. The 

results of their study showed that offspring were 

extremely sensitive and fearful of the same 
smell, even though they had never encountered 

it, nor been trained to fear it. They stated "There 

is absolutely no doubt that what happens to the 

sperm and egg will affect subsequent 
generations."They believed that the stimulus 

makes changes in DNA methylation, which 

occurs at relevant genetic loci. In fact, the 
results of all these studies emphasize that 

transgenerational epigenetic inheritance does 

occur in mammals. 
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One useful approach to study the scaling 

properties of many biological time series and 
patterns is to apply methods derived from the 

concept of self-similar (fractal) processes. A 

fractal is a natural phenomenon or a 
mathematical set that exhibits a repeating 

pattern that displays at every scale [12]. The 

class of regular fractals includes many familiar 
simple objects, such as line intervals, solid 

squares, and solid cubes, and many irregular 

objects. The scaling rules are characterized by 

“scaling exponents” (dimension). “Simple” 
regular fractals have integer scaling dimensions 

[13]. Complex self-similar objects have non-

integer dimension. Fractal theory has been used 
widely in biology and medicine for various 

cases such as DNA [14-15], eye movement [16], 

EEG signal [17-19], bone structure [20], 
respiration signal [21], heart rate [22] and 

human stride time series [23]. Two main 

features, which are discussed in case of analysis 

of fractal time series, are fractal dimension and 
the Hurst exponent.  

In [24] we showed that in general the gradual 

reduction in the human memory during time can 

be seen in the Hurst exponent plots of the EEG 

signals [25] where the values of the Hurst 

exponents get closer to H = 0.5 as time goes on. 

On the other hand, the effect of a strong 

stimulus (bigger than threshold value) is 

mapped accordingly on the EEG’s Hurst 

exponent plot by a sudden jump which deviates 

the spectra from H = 0.5. If a bigger stimulus is 

applied on the subject, accordingly bigger 

fluctuation can be seen the Hurst exponent plot. 

Consider the case that no stimulus applied to the 

human, so, the Hurst exponent plot gradually get 

closer to H = 0.5 which stands for chaotic state, 

In this condition (H = 0.5) the EEG signal will 

be completely random. So, the stimuli are 

crucial to the survival of organisms and often 

manifests as alterations in the structure and 

function of the nervous system [26].  

Based on the idea in the last mentioned paper, 

when we worked on diagnosis of skin cancer by 

analysing the Hurst exponent and fractal 

dimension plots [27], we saw small fluctuations 

in the Hurst exponent plots of DNA walks for 

different subjects (healthy or patient). In that 

paper, we hypothesized that this fluctuations are 

related to the memory of system. In fact, in 

analysing the DNA walk, our system is human 

genome. So, the fluctuations in the Hurst 

exponent plot should be related to the genetic 

memory. 

In this paper using the observed phenomena in 

our latest research, we propose to study the 
DNA walk of father and offspring. In order to 

do this, we should extract the DNA sequence of 

gens in case of different subjects (father which 
was subjected to odor fear condition, and the 

offspring who didn’t trained against any 

stimulus), and then using a popular method we 
generate a planar trajectory of DNA sequences 

(DNA walk). After that in order to study the 

effect of inherent transfer of memory from 

father to offspring, we will study the Hurst 
exponent variations for father and offspring in 

case of different samples. Based on our 

hypothesis we should see the effect of applied 
stimulus in the Hurst exponent plots of both 

father and offspring. In general it can be said 

that our hypothesis is based on the concept of 
the Hurst exponent which says “the Hurst 

exponent is an indicator of the long term 

memory of the process.” So, we must be able to 

explain the genetic memory by Hurst exponent 
analysis. 

For further comparison and accordingly 
verification, we will use the Fractal dimension 

as another indicator in order to compare the 

DNA walk of father and offspring. Bringing the 
Fractal dimension into the account is also based 

on our latest investigation, which says that 

application of external stimulus makes the DNA 
walk less complicated [28]. 
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